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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the negative resist composition suitable for use of 
light from a <220 nm exposure light source, especially, ArF excimer laser beams (1 93 
nm) by incorporating specified compounds and resin. 

SOLUTION: This negative resist composition contains the compound to be allowed to 
produce an acid by irradiation with activated rays or radiation and the resin having 
polycyclic alicyclic group and a hydroxy! group and at least one kind of cyclic imido 
compound represented by the formula in which A is a divalent alkylene group or the like 
optionally having a hetero atom; B is an optionally substituted trivalent alkylene group or 
the like; Z-j is an H atom or the like; Z 2 is an optionally substituted (m+1 )-valent alkylene 
group or the like; Z 3 is an optionally substituted n-valent alkylene group or the like; (m) is 
an integer of >1 ; and (n) is an integer of >2. The resin having polycylic alicyclic groups 
and a hydroxy! group has a >5 C bicyclo group or the like as the polycyclic alicyclic group. 
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[0029] £fc±ifflEft£<0#* U*JRr4iK*Si: 
LTUL wyym? (7 7f> AS. 

i FiS. JisBR-i7" , -Ri9 • > R'3o'^'^ , 32 • ^35 > ^ 
43— R 46 , R 48 «)7;l^A4. ^b^f^. XN3f>- 

i'iS. ^ h^ri/^;P^;Pa. xh^fy^;^r.;H^ 
^>V'4l\sWMcn>Ti<'JVm. T-feh^i-aS. f+Vfis* 
[0030] *|&BJ3 ( B ) ^SJflitteffl^S^IjjfM?) 

r t, i \ ^mmm. 7-25 m^mn^m^m 
[0031] ±Mz&mm<7>mmi£m<?>i& & L^mmmt 

^ K3£ v -LhBFI^ Ft 2 2 * ^30^^32 % R-35 >. Ft 

43-R 45 . R i9 <7)T)V*)Vm, ^h^r^ifi. xKy 
3S. b Fu^xh^fv-as. 7-a^y-lS. tKaJfy 

i/ifi. ^ N^v-^;U4-'-;^aS. xh^^^;^-K-;HS^ 

df v-3S^c7) r ^ o i^S . # rt^df jWH* 4 . 
[0032] *%B^fflV^m.#3SM<7)l!^^3l<Od 
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%. 5g^*fSL<{ilO — 3 0 ; &^%OiEHT-*-i». Z 
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Yu*i,m^®iT&Lffim.mz.<r>mx'foh . otic. 

HRjC (VII) - (IX) -eaSft&i&OigLttjiJiMao 
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VMtSm. bXAx-xASfL t'-;nxf;H. x 

i-v>m. y*o v >m^xTjm%t'frt>mim&tti}\i 

[00 53] mmuzit. mUiT9 'J ;Hxxf* 

Ocoi>cr>fiW£L^) TWV-Y (Witf. Ty*'JA 
Btx^k Ty*'JAKxf-A, Ty-'JA^TobA, r 

y-CKx^A. Ty'UAigx^A^^K T^U;Ht 
;ty-f-A, Ty-yAgt-t-^y-^-A-. y-oAxf-AT 
y*yu— K 2-tFu^yXf;l/7^ 1 JP-h2, 2 
-^y^AbFodf:/TobATy*yi'— K 5-bF 
o^f iy^^f-ATy* l> V— h , h D^f-n— )VTvirtV 

— k ^y^ATy-yi'— k ^yy^^'Ji/- 

K yhJfy^yy^7? l Jl/-h, 7;U7'JAT^U 
l^— K fh5t Hn7/L-7 y ATy* V ly— Srif) 
T U —AT ? U - b ( tfij {•£ 7 x x A T 9 0 V- V , 
b Ko^y-xXATy-y I— h3r£") ; 
[0054]>?? iJ;HxXf^i. (SaR'f. TA^f 
A ( TA-^ A^co^J^ifcti l — l O^t^AWi L 
y-y-y-yi^-h (0iJiJi\ ^f;W?^yi/-b, 
x^-Ay^y-y ]y-K 7oe;w^? yi^— k >fy 
7°a bVlo< ? ? y ly — K t - ? ? y U— K 
T5Ay'y'y-'Jl/-K ^dyA^y* yp-K i/? 
n^4f >-Ay< ^?>Jl/-K Osy'k* y* y 7 y 1/- h . 
y-oA^yvVi^^y-y^-K sj-y^kx^yiy- 
K 2-tKnJfyXf;M^? l Jy-h, 4-bFo 
Jfy7'fyW^? l Jl/-h, 5-b Kn^'O'f-Ay' 
y*y*yi<— K 2, 2-i/^f-/U-3-bFa^f>-ro 
bVkXy'y'yi/— K 1- D-;l/7DA*yty^^ 
y*yu— K ^xijX'J 1 — A*r/'y<y'y*y^— 
h . ^ U >-;y'Ay' y* 9 V V- h . 7;k7'J/M^?yi/ 
-K fb7tFD7;l/7 l J;M??'Jy-h=5r5;') . 
Ty-A-y^y-y Ix-h (tfiRJf, 7iX;W^?'JV 

— K bHadfv-^xX^^y-Ulx-h, ^l^'Ay' 

^7S HJB, Witf, T^U/UTSF, N-TA^AT 
y* U AT 5 h\ ( 7;^;Hi LTii. SSRUfflft 1 - 
l 0cr>i>cv. MUX. >f;H, xf;H, 7ot> 
7>;u*. t-/f/H, A.7'f/H. 7fy*^A 
X s y?n\Jfy;H, / O-iy0'S. h Fa^fyxf ^ 

) „ N-ry-ATy-yA 

TSF (Ty-A*iLT'x. M^lf7xX;kS, hy 
/H> ~hn7xx;^, t7f/H< y777xx^ 
& hHD^fy7xX;H > ^/my7i-iHiii' 
) , N , N-y'7^W^'J^75K (7^ 

^t;H, if;n, y^ivm, ^fy/f/n, x^-a 



^y;H, ^y*o^^AS& ) . N. N 

— T y —AT? y AT 5 K (T'J-;l^i:LT(i. mt 
J£7 x.—fVm^Kifihh . ) . N->f/P-N-7xX 
ATy*yA-TS Fk N-b Fudrv-x^-A'-N-y'^-A' 
Ty* y AT 5 H\ N-2-7th7$Hxf/HN-7 
bf-ATy- 'J AT S K&i: ; 'yATS KJB. Mi. 

{f , X 9 9 y AT 5 H , N - T;P^r;Py< 9 9 U A-T 5 H 
(7;^;HtU(a, IJSRIK^R l — l 0c?)^(7) % 

1. {f, ^f;H, xf-A*, t->*f-A*. xf;^ 
y/H, h Hn^f y-xf ;H, ^^a^df ^S^r^* 
*>S. ) . N — T y — Aj< y* y 7 y ;PT 5 K (7'J- 
fcLTtis 7x^U, t|<o^y7xX/H, 
Jfy7xX;Hi^|, s ) „ N, N - i^'TA-df )V>X 
y* y* 'J AT 5 H (m/HtLttt, ^)Vm. 7°u 
tVl/S. 7>Aa^h'^l.. ) . N. N-^'Ty— A 
y-y-^yAT5F (7'J-;Hi: Itti, 7x-;^ 
t'Wfoh. ) , N-h HnifyXf;P-N-^f;M^ 
7 y AT 5 H. N-^fn'-N-7xX;M^; U;UT 
SK, N-xf;l.-N-7x-/M^^ 'JvPT5 

f: ; T'j^M, Mi.tf, 7'J^xxf/H (Wi. 
«\ IWrUH', *7Dyl7'J;k *7'Jym7'J 
A. ^^y^TyA. ^N'AS^-V^Ty/l^. Xf7'J 
yl7'J^, ^&#KT'JA. 7*hBS7y/K ?LSt 
T'JA^ri:') , 7'J;Wyx^/-;k!3:i: ; 
[0055] b'x;kx-f/H< T/U^rA-b - ^ 
AX— xA- (MtH. ^y/L-h-lH-f/k ^y*f- 
Ab'x;pa:— r;u s fyy^-;Px- f A-, xf/l-A,^ 
y;l/t'-;l/X-f;k y< h ^ yXf;l/t-;i/X-f;l/. 
xh^yXf;|/b-;H-f;k y* n;Hf;l-h' x ax 
-t^A. 1 -y< ^A- 2 , 2 - v-V f-ATo bVWt'xA- 
x— t"A, 2 -Xf ;l/7f yPt'x;H-f b Fadf 
yxf;|/t'x/i,x-f;k i^'x^- y a — /UbX/p 
x— r-A, y^f;kT 5 yxf;l/t'x;i,x-f;k i>x 
flk7 = yxf;l/t'-;U-f/k 7f/k7 5 7xf/P 
b~AX— f/k <>- i>7U b— AX— A N fbyb H 
□ 7A7yAb'xAx-T-A^ri: ) s b'xAT'J— AX 
— rA (^Ji.'fbx;lx7xXAX— r-;k, t"~Ah 'JA 
X— f"A, b'i;P7a;k7x-;kt-f;k b'x;p- 

2, 4-y?Oil/7x-;l/X-fyk b'XAT^f-Ax 
-f/k bxATy-b^xAx-fA&fc') ; b'xAx 
xf;PS, bxAT^-^-h. t'x/HV/f 
ly-h. b'xAMIyf^AT-fex— b'xAi/'x^-A 
T-bf— bxA^V-h, b'xA^Tnx— b' 
-A^nATbx-h, h'x^y7n;k7tf-h, b 
xAy< h^r^T-bf— b'x;P7hdfy7^f-b. 
b-A7xXAT-bf-h. b—AT-bhT-bf— 
b"x;k7^f- bXA-/3-7xXATf-U— 
bXAx^ a^4f v-A^A^v-lx- h . S.&#S§bx 
A, -9-A^-Aigb'xA. y-aA^S#Sgb'x;l,, f b7 
y-oA^,&#agb'xA. 7^7 hxigbXA^^" ; 
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[00 56] x^uym. mtil. xf-yy. tjv^iv 

X^Vy ^i-)VX^\yV. VX^VX^V 

y. b yy^/pxf-yy. a:f-/px^-uy. y'x^-;ux 
^u-y. A vrobvyxf-yy. y^-ivx^y \ ^ 
y/ux^yy. y^cKv^y^xf-yy „ fx/Wfl/ 
y s <yy';wf^y, ?u;yxfvPx^-yy. hU7 

N^fyy-^xf-yy^-i; ) . T)Vn*isx^-\sy 

Xh^-isx^-isy^ 4-y h^y-3-y^x 
i-lsy^ h^yxf-yy&fc*) „ ^o^r>xf-yy 
( Witf. ^o/y^yy. y'^rowfi/y, i-y? 

f-yy. 7*OAXf-yy. y/DAXfl/y, 3— FX 

f-yy. 7/MvUx^-yy. h y^MvUX^-yy. 2 
-7*nA-4 - h 'J 7;l/^;Mf ;kXf l/y, 4-7/I- 
*)V- 3 — h 'J ^yyt^^x^yy&y ) s b Ko 
^yxf-yy 4-t Fo^ryxf-yy. 3- 

bKndfyxf-yy. 2-b Ku^yx^-l/y. 4-b 
KcMfx- 3-^f-^X^-yy. 4-tND^fy-3, 
5-y'^f-;WXf-Py. 4-b Fo^y-3-y h^y 
XfWV, 4-b Ko^v-- 3- (2-hKn^y^y 
^) xf-yy&t) . ^P^yx^-yy : ?ohy 
Ixxf/H. Mi.tr. ^nhyg!r;^;K0l^(^ 

y^nh^-h^ri:) ; ^3^iy7/^Hi (te 
t£\ 03yKWf;k <* * 3 7lyIf;K 
ym^f^-J^t' ) ; 7M ySI»4H(i7-7-;H0 
y'r^^xXf/H (#>J;Lt£\ y^f^Hz-F, 
^rf-^^-^U-h^i:*) . £S7|o?WylL vy-Y 5 

[0 0 5 7] Z<7)#X\ ^/Ptf^yxf-yy. N- 
my7i-;K 7^'J;kTSH, N- (#/y#^fy 

Sr^fr-fl^yv-. tHn^yXfi/y, N— (bh'a 
Jf-y7iXy|/) r?U/UT$b\ N- (tFo^fy7i 
-A-) OjUTS h\ b|^n^y7i-^';i/ 
-K tKaJfy7x-;M^^ l JI/-^7i7- 
^tt^SSrWr^^yv-, 7y^f 5 , TfUAV 

<-\ *f6HJtcfc»t4 (B) ffiflg*c7)fl!ioM^tt^y-7- 

KJSfiFjWff 4 L< . J; 9 #4 L < (i 3 0 t/WTt* 

[00 58] #f&HJ|tf>j£fr ( B ) Ottffllti. ««JStC*t 

^-ys^-ci m.izmL<immzfikLtz 

dp, m 1 0— 4 Ol^Wt/T-SItTi^Ml?; 



[0059] #f6BJJtf)jS# ( B ) c7)ifl!i<D#^£t±. £ 

(Mw: #VX1-Uymm) T2, OOOljLL. 
#?4L<J±3. 000-1, 000, 000. J; 1 ?*?* 
L<fi5, 000 — 200, 00 0. mzftt L<i±2 

o, ooo—ioo, ooo<^®Hr&9. 7c#v*g. 

ov^yxizi: L^m.WlzimZti2> . 4/s4Hft 
KMw/MnJIlffiKlil. 0—5. 0. cfcO 
iifiKiil. 0-3. 0-?*9s 'Jv&v^B. BJJfttt. 
MRtttl (A7-y7'D7r-</k f*7*-*X7ff 
a-K«Ss) *<ft#fc$r.&. *«0!£*JCvc. _hlB ( B ) 

*fLT50-99. 7«*%. #?4L<li70-99« 

[0060] C 2 ] J&ffl ( C ) O^K-f 5 VitSm 
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2.7) X'h-otz. 

[0136] [^m\8 ((b) f&ffcvmm (p-3 ) o 

] h U v-? Df*-/W * ? U l — M3. 2g 
(0. 0 6 0^) /ite&HM (b4) 5 
g (0. 0 3 0t^) /.X^^U/HKO. 86 g (0. 
0 10^) £fflv\ *<OflM*£j£096fcH«fcUC*: 
H^Uffli (p-3) 16. 7g^fc. GPCfcrT^ 
Lfci: (Mw : ^'jxfwyi 

*) T3 4. 8X10 3 (ftffcft (Mw/Mn) 2. 
7) X'hitz. 

[0137] — 2 0 (*?&BJiO ( B ) JjfcfrO 

] ^BE«6-8fcR«t=LT, TIB 

£*>-£-ta i (c^-r. 

[0 138] 
[fll] 









(*«&) 


9 


(p-4) 


(all) / (bl) /«2) 
(6 5/2 5/1 0) 


2 5. 2X 1 0 3 
(2. 6) 


1 0 


<p-5) 


<al3) / (b7) /(cS) 
(8 0/3 0/1 0) 


2 8. 6 X I 0 3 
(2. 5) 


1 1 


(p-6> 


(ai6) / (bll) / (cfi) 
(6 0/2 5/1 5) 


2 7. 1 X 1 0 3 
(2. 6) 


L 2 


(p-7) 


(al9) / (b2) / (c9) 
(6 0/2 5/ 1 5) 


26. 7X 1 0 3 
(2. 6) 


1 3 


(p-s) 


(a20) / (bH) /(c2) 
(5 5/3 0/ 1 5) 


2 5. 1 X 1 0 3 
(2. 6) 


1 4 


(p-9) 


(a25) / (b6) / (c9> 
(60/25/15) 


2 9. 5X 1 0 3 
(2. 7) 


1 5 


(P-IO) 


(a26) / (M)/ (d2) 
(5 5/3 0 / 1 5) 


2 1. 2X 1 0 3 
(2. 7) 


1 6 


(p-U) 


<a27) / (bi4) h»J;U 
(2 0/5 0/3 0) 


2 2. 8 X 1 0 3 
(2. 4) 


I 7 


(p-12) 


(a30) / (b7) / (c5) 
(5 5/3 0/ 1 5) 


3 5. 3X 1 0 3 
(2. 9) 


1 8 


(P-13) 


(al9> / (b9) / (o4) /T^'Ja^h'J^ 
(5 5/2 0/1 0/ 1 5) 


3 2. 4X1 0 3 
(2. 8) 


1 9 


(p-14) 


(alO) / (bl7) / (c9) 
(5 0/3 5/ 1 5) 


3 0. 7 X 1 0 3 
(2. 7) 


20 


(P-15) 


(a23) / (bl4) / (c5) 
(6 0/3 0/10) 


2 4. 9X 1 0 3 
(2. 6) 



[0139] mmm 1 (^MfcMSswtttowt > 

TE« 2K^$ft6liJJii ( B ) 1 . 0 g bit&b ( C ) 
0 . 30g, JSfcft** ( A ) h >J 7x-^X^ 

tf-^AhU^l'-hO. 0 lgjTDh'l/y/iJn- 

/i^ y * fvwx— r/ur-fe-r— h 6 . o g togft? L . 



0°CT' 1 ftWr- -y hTV- b±.X'Hm$:m\ 1 u mco 
gkftytft&sHZXmfe LtztZZ, 1 9 3 n m <o*^ai 
[0140] 
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(42) 



WBBTl'l'-2 5 8 8"0 1 



[*2] 







I 9 3nnK7)^ 
(Sum) 


(p-D 


(d9) 


0. 35 


(p-3) 


(d20) 


0.3 2 


(p-5) 


(d23) 


0.3 3 


(H>> 


(d28) 


0. 34 


(p-7) 


<d32) 


0.3 2 


(p-9) 


(d4l) 


0. 3 2 


(p-iO) 


(d37) 


0.3 4 


(p-12) 


(d53) 


0.3 3 


(p-14) 


(d22) 


0. 3 2 


(p-15) 


(d47) 


0.3 4 






1. 5kk± 



[oi4i] &2<ommfrt>. *%mv>®jffli)cr>%&m 

v^f-I^V) (MM&lbti^PM. ; 1 2 0 0 0) Sr/B^fc 
fflj&ft) COmX 0/Jn§ < . 19 3 nm^WL+^^S 

'cizz lttmmLtzm. 2. 3 8%f h^f^ry 

0 « 5 XUXTTh 0 , J: 0 -HteflWfc LT 

[0 14 2] HMM2 (WH^-fx-yf-^ttcoSJse) 
ISIflHcLT. £3£ijrtttfl» ( 1 . 0 g ) fc-fc^to 



(C) (0. 30g) SrfflWC, l/ : JXh®.imi*ftm 
L . ^y'Jn y««Lhtc%T-tc^fB L . 1 2 0 °CT' 
l^ia*«y hTl^-hiT-MSrtfV^ 0. 7^mi0l/ 
y'XhMiKJtt. f#£>il*:fl£ULVAC§gyT 

;f^/'f^-yx7fy?lfjcsE-i iio)l: 

fflWC. CF, /0 2 (8/2) O^CMtSX7f 
V^0autSr»«Lfe4:i*, *3^-rii0T'*)-5^ 
(l7fV/M : :Power=5 0 0W, Press 
ure=4. 6 P a N Gas Flow Rate = l 
0 s c c m ) „ 
[0143] 
[5S3] 







(A/m i n) 


<p-2) 


(d44) 


6 7 0 


( P -3> 


(d20) 


7 20 


(p-4) 


(d46) 


7 0 0 


(P-6) 


(d2S) 


6 8 0 


(p-7) 


(d32) 


6 6 0 


(p-8) 


<d23> 


6 9 0 


<jM0) 


(d37) 


6 8 0 


(lM2) 


(dS3) 


6 9 0 


<p-14) 


(d22) 


7 30 


(p-15) 


(d47) 


7 0 0 






12 5 0 



[ 0 1 4 4 ] m 3 <0ig**><o . 3|sSMHOfflrittt<0X -y f- 



(llfWFi- r 3 5 5 0 0) Srffl^ 
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(4 3) 
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[0145]»J3 (BftffA) 

Ttm4 iz^ztL&mm ( b ) i . o g tit-turn ( c > 
o. 3 0g. mizit&m (a) -cfcsb*^ (4-t-y 

*y@g&o. o i g^rDei/y/'j3-/«>^f;i/ 

I-f^T-l:f-h6. OsfcifflffU 0. 2jum<7)f- 
&>—tzW?tfi L , 12 0*Ctl 4MB* >x b TV- h±T'jD 



(p-2) 



(p-6> 



<p-7) 



(p-10) 



(P-13) 



(P-15) 



gypy&SrfrU, 0. 4//m<^l^'XhJ^£^J££-£fc. 

Vtfr?X?*apHf3-fc, 1 9 3nm5fc£fBJtL/£. 
f&SX'lC 1 3 0°C-e6 0#ra*-y hrV— hJfCJl^t 
fc. JSC 2. 3 8Xf Hn* 
h'*?§iftT 2 3 "CT 6 0 #fl?tit3i# L . 3 0 

[0146] 
[«4] 



(d44) 



((148) 



(d28) 



<(M2) 



(d23) 



(d40> 



(442) 



(raj/'cm 2 ) 



4 4 



4 8 



5 2 



4 8 



5 



4 5 



5 0 



0. 25 



2 5 



2 5 



0.2 5 



2 5 



2 5 



0. 2 5 



[0147] H4<?)iii§JII#^ *SMB«0 hffil&fel 

wsarciwufcwwff'c, Amt^xmew-y 

[0 148] 

§ tth \s v\X h 14 , 2 2 0 n mJ^T«03S^h3l6t;*r L* 



& . StC{± 2 2 0 n m&TOilSi^ (^C193nm 
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